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1	Introduction
In RAN2 #105, the agreements of RLF handling are as follows,
R2 assumes there is a RLF notification at BH Link RLF, at least to downstream node(s)
Alternate Routes and/or Dual Connectivity (if agreed) could be utilised at recovery at a failure of a BH link. 
Current UE RLF detection and recovery is reused as baseline
FFS whether other indications are needed, e.g. when link has recovered, or when recovery is in progress

Because an IAB backhaul link needs to provide more stable path quality for its UEs and descendant IAB nodes, minimizing the data interruption and improving the robustness are important and required for the recovery of an unstable IAB backhaul link suffered from the blockage. In this contribution, we investigated the possible solutions to enhance the RLF procedures including RLF declaration and recovery, RLF indication, etc., and proposed to consider the NR mobility enhancements including DC-based/non-DC-based solutions and conditional handover for RLF procedure improvements. 
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2.1 Current UE RLF procedure 
If current UE RLF procedure is reused for IAB-nodes, the authors in [1] proposed possible MT and DU behaviour. If MT's re-establishment is failed, MT goes to IDLE and DU stops the service. It MT’s re-establishment is successful, DU keeps communicating normally. However, most IAB-nodes in a multi-hop IAB network serve not only the access UEs but also their child IAB-nodes, we think that minimizing the service interruption and improving the robustness are important and required for the recovery of an unstable IAB backhaul link suffered from the blockage. The service interruption time due to signal blockage may vary from hundreds of milliseconds to several seconds and will impact all the Access UEs in the affected IAB topology part. In the following subsections, we investigate the possible improvements on MT and DU side.

2.2 Improvements on MT side
Figure 1 illustrates the improvements on MT side. Because a handover procedure is more quickly to change its parent IAB-node from one to another compared to RRC re-establishment, we recommend that we shall try our best to ensure the handover procedure can be performed even if RLF can not be avoided. That means handover related RRC signalling shall be sent to the IAB-node before RLF happens.
Observation 1: Before the RLF declaration occurred in an MT of an intermediate node, some enhancements are needed to reduce the data interruption. 
The NR mobility enhancements WI had begun in RAN2 #105 and had some progress as below. 
1	We will study at least conditional handover as one solution for handover robustness improvements. 
2	We should consider how solutions work in FR2.
Reduction in user data interruption, 
=> 	We will consider DC-based solutions in study phase. Proponents are encouraged to come up with joint solutions and evaluation using the agreed criteria.
=>	We will consider non-DC-based solutions in study phase. Proponents are encouraged to come up with joint solutions and evaluation using the agreed criteria.

Although NR mobility enhancements are designed for a mobile UE, it shall be suitable for IAB-nodes, too. The main evaluation criteria for NR mobility enhancements, mobility robustness and interruption time, also apply to an IAB backhaul link. Therefore, we recommend that NR mobility enhancements including DC-based/non-DC-based solutions and conditional handover, should be considered for RLF procedure improvements in IAB. 
Proposal: NR mobility enhancements including DC-based/non-DC-based solutions and conditional handover, should be considered for RLF procedure improvements in IAB. 
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Figure 1 Improvements on MT side

2.3 Improvements on DU side
Figure 2 illustrates the improvements on DU side. The authors in [2] proposed to indicate to child/parent nodes: 1) that it has experienced link failure and is trying to recover from it, 2) that the link has recovered, and 3) that the connectivity is lost. And whether other indications are needed, e.g. when link has recovered, or when recovery is in progress, are agreed as FFS. For example, if the downlink buffer is empty or an accessed UE is in INACTIVE sate, the DU may remain normal operation until the result of re-establishment is announced. However, if the downlink buffer is not empty or the accessed UE asks to send uplink data, the DU may indicate earlier that recovery is in progress or the connectivity is lost to alleviate the damage of RLF. 
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Figure 2 Improvements on DU side

3 	Conclusions
Based on the discussion, we have the following observation and proposal:
Observation 1: Before the RLF declaration occurred in an MT of an intermediate node, some enhancements are needed to reduce the data interruption.

Proposal: NR mobility enhancements including DC-based/non-DC-based solutions and conditional handover, should be considered for RLF procedure improvements in IAB.
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